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Description 

[0001] The present invention relates to a system for 
withdrawing body fluid from a body part, to an integrated 
analysis system for analyzing the body fluid, and to a 
method for configuring a withdrawal device which is used 
to withdraw body fluid from a body part. 
[0002] Body fluids are mainly withdrawn for the pur- 
pose of subsequent analysis, in order to permlt diagnosis 
of diseases or to monitor a patient's metabolism. This 
kind of withdrawal is earned out on diabetics in particular, 
in order to determine the blood sugar concentration. 
[0003] In the prior art, blood sarifipling systems have 
for some time been known with which the patient or hos- 
pital staff can withdraw fluid in a simple manner. An ex- 
ample of an appliance suitable for this purpose is the 
commercially available "Softclix", whose operation is de- 
scribed In US 5,31 8,584. This appliance provides a pos- 
sibility of setting the depth of insertion of a lancet Into the 
tissue. Thus, the patient is able to select the minimum 
depth of Insertion with which he obtains just the right 
amount of blood for subsequent analysis, and he can 
thus minimize the pain caused by puncturing the skin. 
After the patient has created an opening in the skin by 
puncturing it, then, particulariy in the case of shallow in- 
sertion depths, he has to rub or apply pressure to the 
flngerin orderto extract sufficient blood from the puncture 
wound. 

[0004] A further system for withdrawing body fluid is 
known from US 5,857,983. This system comprises a hol- 
low puncturing element for creating an incision at the 
withdrawal site, and a collection tube which communi- 
cates with the puncturing element. A so-called stimulator 
incites flow of body fluid from the pundture by compress- 
ing a ring of body tissue around the puncture. During this 
process, the puncturing element is moved V\dthin the in- 
cision by means of a moverrient meciianisrn in order to 
keep the incision open during withdrawal of the body fluid. 
A suction mechanism sudcs the body fluid through the 
puncturing element into the collection tube. In tliis appli- 
ance too, it is possible to set the depth of inserfion of tiie 
puncturing element. 

[0005] US 5,951,492 relates to a further system for 
withdrawing body fluid, it comprises a mechanism for cre- 
ating a puncture in the skin of the user, and a sample- 
withdrawing element in order to convey the body fluid 
through the puncture and via a capillary element onto a 
test strip, which receives the body fluid from the capillary 
element This system also comprises a sample-identify- 
ing mechanism which detects a droplet of body fluid on 
the surface of the user's skin. 
[0006] US 6,319,210 relates to another system for 
withdravifing body fluid, in particular blood or interstitial 
fluid. This document describes a puncturing mechanism 
v^ich is also Interided to be suitable for withdrawal sites 
other than the finger pad. Here once again, a stimulator 
is used to incite the body fluid to flow from an incision, 
the stimulator either being heated or vibrated. 



[0007] WO 01 /89383 discloses a system for withdraw- 
ing body fluid from an area of a body part, in particular 
the finger pad, with a compression unit onto which the 
body part is pressed in a primary direction and which 

5 converts the pressure partially into a movement in a sec- 
ondary direction, partially transverse to the primary di- 
rection, so that the intemai pressure in an area of the 
body part is increased. This system further comprises a 
puncturing device, in particular a lancet or cannula, for 

10 creating an opening in the body in the area of increased 
intemai pressure, the compression unit having a press- 
on area made of a defonnable material. 
[0008] US 2003/0069509 A1 refers to methods and 
devices for determining a suitable site for sampling phys- 

is iologicai fluid. A device fbrdeterrnining a suitable site for 
sampling physiological fluid e.g. comprises at least one 
flow characterisalion element for detenfiining the flow of 
said site and at least one skin-piercing element for ac- 
cessing the physiological fluid at the site. The at least 

20 one flow characterisation element can comprise an ele- 
ment capable of determining the temperature of the site. 
[0009] US 2003/006071 6 A1 relates to a device for in- 
troducing an elastic indwelling cannula with a rigid punc- 
ture cannula located therein, into a blood vessel of a hu- 

2S man or animal body. The device compri^s location 
means, which are provided to locate the blood vessels, 
these locations means being ultrasound locatihg means. 
In dependence on the exit signal of the locating means 
a control activates a drive means for introducing thedistal 

30 cannula ends Into the vessel . 

[0010] However, the systemsft-om the priorart are not 
able to detect the withdrawal conditions, in particular the 
location of the withdrawal and the state of the skin at the 
withdrawal site, nor are they able to adjust automatically 

35 to these withdrawal conditions in order to ensure that 
body fluid can be withdrawn as painlessly as possible 
and in as short a time as possible , with the fewest possible 
manoeuvres by the user. 

[0011] Difl'erent vwthdrawal sites (for example finger 

40 pad orforearm) require different parameter sets for with- 
drawal of the t)ody fluid and also for its analysis. The 
volume of blood attainable from the forearm is very much 
smaller. Furtinermore, the puncture needed is much 
deeper compared to when collecting a sample from the 

45 finger. At the same time, there is less need for precise 
control of the puncture depth, because the overall sen- 
sitivity to pain is lower and is influenced less by the punc- 
ture depth. If the parameter set for withdrawal of blood 
from the forearm was applied for withdrawing blood from 

5D the finger pad, this would involve an extremely deep and 
thus very painful incision. Further disadvantages are of 
a hygiene nature, because incorrect use of the forearm 
puncture parameters leads to far too great a sample vol- 
ume, as a result of which the system may be soiled. 

ss [0012] Moreover, the parameter sets ought to be 
adapted to the state of the skin at the withdrawal site, for 
example to the skin temperature. Generally, the wanner 
the skin, the better its blood circulation, and the easier it 
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is to collect blood Irom it 

[0013] For substantially pain-free withdrawal of body 
fluid, it is also important that this is done only when the 
withdrawal site is lying con-ecUy on the withdrawal sys- 
tem, that is to say with sufficient pressure and over a 
sufficiently large surface area. 

[001 4] It is therefore an object of the present invention 
to make available a system and a method for withdrawing 
body fluid, which system and method avoid the afore- 
mentioned disadvantages of the prior art and pennit sub- 
stantially painless withdrawal of body fluid in a short 
space of time and with the fewest possible manoeuvres 
by the user. They are also intended to pennit withdrawal 
of body fluid at different withdrawal sites (alternate site 
testing) and with different states of the withdrawal site, 
the system being intended to automatically adjust to the 
witiidrawai conditions. : 
[0015] According to the invention, this object is 
achieved by a system for withdrawing body fluid from a 
body part via a withdrawal site located on the surface of 
the bodypart, said system comprising the features of 
claim 1.. 

1001 6] The system for withdrawing body fluid can be 
used simply to create an opening in the body through 
which the body fluid can flow. However, It can also com- 
prise other mechanisms which serve to collect the body 
fluid, in particular mechanisms for applying the body fluid 
onto a test element, on which it Is subsequently analyzed. 
In general, analysis systems designed forthe private user 
operate with disposable test elements which, after com- 
ing into contact with a sample of fluid, emit a signal as a 
function of the anajyte concentration. In the field of blood 
sugar measurement, optical test elements are used, in 
which the reacttpn of glucose with a test chemical leads 
to a colqurchange, asare electrochemical test elements, 
in whlch an enzymatic conversion of glucose pennits am- 
perometric.or potentlometric analysis. The test elements 
can advantageously be designed so that they take up 
body fluid actively (for example via a capillary slit). 
[001 7] According to the invention, the system for with- 
drawing body fluid comprises at least one sensor. The 
latter detects at least pne variable dependent on the lo- 
cation and state of the vrtthdrawal site. The withdrawal 
site is the location on the surface of the body part at which 
the body fluid, upon withdrawal, flows through an opening 
in the body. An evaluation unit evaluates the detected 
variable. For example, it calculates other variables de- 
pendent onrthls variable and relevant to the necessary 
withdrawal parameters. It then triggers a reaction, de- 
pendent on the value of the detected variable, in thesys- 
. tern for withdrawing body fluid, in particular the selection 
and use of a defined parameter set for carrying out the 
withdrawal of body fluid, the system preferably having a 
large number of user-specific parametersets, from which 
one is assigned to the value measured with the serisor. 
The aim of the triggered reaction is to ensure that the 
system for withdrawing body fluid has a configuration that 
is optimized forthe withdrawal of body fluid. It prepares 



the system for optimal puncturing of the surface of the 
body part before the puncturing device Is activated. In 
the prior art, the use of sensors in blood-sampling devices 
is known, for example from documents WO 02/101343 

s A2, WO 02/100251 A2 or WO 02/100254 A2. However, 
these sensors are not used to prepare the device for the 
puncturing and withdrawal procedure to be perfonned, 
and instead they detect various parameters during the 
sampling procedure and automatically trigger the punc- 

w turing. 

[0018] Acconding to the invention, at least one punc- 
turing device serves to create an opening in the body at 
the withdrawal site. Such a puncturing device can be a 
lancet or cannula, as are knovm in the prior art Lancets 
« usually have a metal needle, one end of which Is ground 
to a point. The rear part of the lancet needle remote fi-om 
the tip is usually enclosed by a lancet body made of plas- 
tic. Such lancets are known, for example from US 
3,358,689. 

20 [0019] ; In the case of a lancet, the latter is preferably 
removed completely from the tissue after the puncture; 
so that the puncture site from which the body fluid flows 
is accessible. In the case of a cannula, the latter can 
remain at the maximum depth of insertion,, in order to 

25 convey body fluid from this depth, or alternatively it can 
be drawn back as far as the surface of the skin in order 
to collect fluid from here. It is also possible to draw the 
cannula back only partially, so that the puncture channel 
is partially freed but the cannula remains in the skin. In 

30 this way, on the one hand, the fluid is better able to flow 
out of the exposed puncture channel, and, on the other 
hand, it is not necessary to position the cannula on the 
body surface. 

[0020] The sensor included in the system according to 

35 the invention for withdrawal of body fluid Is preferably a 
sensor for detecting at least one of the variables of tem- 
perature, electrical resistance, electrical conductivity, 
electrical current strength, electrical voltage, position, In- 
clination, pressure, acceleration, and optical variables. 

40 [0021] For temperature measurement, the tempera- 
ture dependency of electrical resistance materials with 
positive ornegative temperature coefflcients is used, for 
example, the temperature sensor being designed as a 
contact themnpmeter. However, asensorisalso conceiv- 

45 able which measures, without contact the infrared radi- 
ation emanating from the body part in the area of the 
withdrawal site. For example, the measurement site is 
imaged onto a radiation-sensitive element which thus 
wanns up in relation to Its sun-oundings. This small tem- 

50 perature difference can be measured by themio- ele- 
ments. 

10022] A sensor for measuring electrical resistance 
and a sensor for measuring electrical conductivity com- 
prises, for example, electrodes connected to a Wheat- 
55 Stone bridge. 

[0023] Sensors for measuring electrical cun-ent 
strength or electrical voltage can contain electrodes con- 
nected to an ammeter or to a voltmeter. 
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[0024] Sensors for detecBng position or inclination 
can, for example, be mercury switches. 
[0025] The pressure measurement by means of pres- 
sure sensors Is effected directly, via membrane defor- 
mation, or by a force sensor. Known types of pressure 
sensors are, for example, thick-film or semiconductor 
pressure sensors or piezoelectric sensors. Acceleration 
sensors known in the prior art are, Inter alia, Hall accel- 
eration sensors cohtalning a Hall-effect sensor, piezoe- 
lectric sensors, or capadUve silicon acceleration sen- 
sors. 

[0026] Sensors for detecting optical variables encom- 
pass sensors designed for any type of optical variable, 
including fibre-optic sensors for different variables, for 
example for measuring reflected electromagnetic radia- 

[0027] Inaprefen-edembodimentofthepresentinven- 
tion, the sensor-Is a temperature sensor for detecting the 
skin temperature on the surface of the body part at the 
witftdrawal site. An Importeint parameter for successful 
blood sampling is skin temperature. Generally, the warm- 
er the skin, the betterthe blood circulation, and the easier 
it is to collect blood. Conversely, blood sampling is very 
difficult at very low skin temperatures. This means that 
it is expedient to check the temperature near the with- 
drawal site, for example so that the appliance emits a 
warning if the skin is too cold. Moreover, withdrawal pa- 
rameters such as puncture depth and duration of the with- 
drawal procedure can be adapted to the aetual'skln tem- 
perature. The temperature sensor for detecting the skin 
temperature Should be able to detect the temperature as 
close as possible to the withdrawal site. 
[0028] In a further embodiment of the present inven- 
tion, the sensor is a sensor for detecting the electrical 
resistance orthe electrical conductivity of thie skin on the 
surfeoeofthebodypartatthewithdFawalsite. By detect- 
ing the skin resistance or conductivity, It is possible, for 
example, to determine whetherthere is sufficient contact 
between the body part, from which the body fluid is to be 
withdrawn, and the system for withdrawing body fluid, or 
whether, for example, the user has moved his finger- 
away between the puncturing procedure and the blood- 
sampling procedure. It Is also conceivable that, by meas- 
uring the skin resistance or conductivity, the system for 
withdrawing body fluid ban determine whether the user 
is using the appliance on the finger or on other body parts 
and can select the appropriate parameters.- 
[0029] lnaftirtherprefen«d embodimentof the present 
Invention, the sensor is a position or inclination sensor 
fordetecting the position orinclination of the systemupon 
contact with the withdrawal site. The ^nsorfor detecting 
the position or inclination can be used to automatically 
identify the manner in which the user is holding the ap- 
pliance and, from this, can deduce the intended with- 
drawal site (for example finger pad, earlobe orforeami). 
In the case of withdrawal of body fluid fix>m the forearm, 
the measurement system must be able to cope with ex- 
tremely small sample volumes. In this case, a prefened 



orientation of the appliance is one in which the sample 
is collected in the direction of the force of gravity (ABA - 
Automatic Blood Application) since in this way the best 
yield can be achieved. In the case of withdrawal from the 

5 finger pad in the direction of the force of gravity, there is 
a risk of soiling the appliance with too large a sample 
volume. Consequently, In the case of withdrawal of body 
fluid from the finger pad, the prefen-ed orientation of the 
appliance is counter to the force of gravity. Therefore, 

^0 from the position or Inclination of the appliance. It is pos- 
sible to draw conclusions conceming the intended with- 
drawal site. 

[0030] In a further embodiment of the present inven- 
tion, the sensor Is a pressure sensor for detecting the 

15 pressure with which a press-on area of the system is 
applied to the surface of the body part at the withdrawal 
site. To "express" the body fluid out of the opening made 
In the body by means of the puncturing device, many 
systems in the priorart (fdr example WO 01/89383) com- 

20 prise a compression unitwith which the internal pressure 
in the area of the withdrawal site is increased. The user 
presses the body part at the withdrawal site onto the op- 
tionally deformable compression unit. He leaves the body 
part in this pressed-on state during fomiation of a skin 

25 opening and optionally also during collection of the body 
fluid. A pressure sensor can check whether the pressure 
with which the area of skin is pressed onto the compres- 
sion unit is sufficient to collect the body fluid, and. If ap- 
propriate, it can determine the requiredduration of vvith' 

30 drawal or take other measures to ensiire collection of a 
sufficient sample volume. If the system for withdrawal of 
body fluid Is used exclusively to create an opening in the 
skin with the aid of the puncturingjJevice, the pressure 
sensor can check whether the user Is pressing a body 

35 part onto a press-on area of the appliance and is thus 
indicating his readiness to activate the puncturing device. 
However, in contrast to the pressure sensor disclosed In 
WO 02/100264, the pressure sensor acODrding to the 
invention is not used to automatically trigger the punc- 

40 luring, butpnlytoprepareoradaptthesystemfbroptlmal 
puncturing of the surface of the body part. 
[0031] In a further embodiment of the present inven- 
tion, the sensor is an inductive, optical orcapacltlve prox- 
imity sensOr for detecting the distance of the withdrawal 

45 site, located on the surface of the body part, from a press- 
on area of the system. The press-on area of the system 
is that area with whidt the system is pressed onto the 
surface of the body part during withdrawal of body fluid, 
if appropriate a compression unit as mentioned above. 

so The proximity sensor is Intended to detect whether the 
body part is situated on the press-on area or at a distance 
from It, and, as a result, to either release or blodCthe 
puncturing device. 

[0032] The evaluation unit of the system according to 
ss the invention for withdrawing body fluid preferably eval- 
uates the variable detected by the respective sensor and 
then triggers one of the following reactions depending on 
the value of the detected variable: 
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blocking or releasing of the at least one puncturing 
device, 

setting the puncture depth of the puncturing device 
selected for creating the opening in the body, 

- setting the geometric shape of a press-on area of 
the system for withdrawing body fluid, 

setting the cross section of an opening in a press- 
on area of the system for withdrawing body fluid, 
through which opening the puncturing device can 
penetrate into the surface of the body part, 
selecting one of at least two press-on areas included 
In the system for withdrawing body fluid, 

- selecting one of at least two puncturing devices con- 
tained in the system for withdrawing body fluid, 

- setting the duration of the withdrawal procedure, 
displaying text on a display device, and 

- displaying or setting evaluation parameters which 
are used by a device for analyzing the body fluid. 

[0033] Releasi ng or blocking of the puncturing device 
is expedient, for example, when the variable measured 
by a pressure sensor, proximity sensor, resistance sen- 
sor or conductivity sensor Indicates that the withdrawal 

site of a body part is located or not located in a position 
suitable for puncturing, for example pressed with suffi- 
cient or insufficient pressure onto a compression unit. In 
the case of release of the puncturing device, the system 
is ready for activation of the puncturing device. The punc- 
turing can then be triggered, preferably manually by the 
user. Blocking of the puncturing device can also take 
place if a skin temperature sensor detects that the skin 
temperature is below a defined temperature below which 
the blood circulation in the skin is expected to be inade- 
quate.for collecting blood. 

[0034] The puncture depth of the puncturing device 
selected for creating the opening in the body can be set 
on the basis of the variables detected by one of the above- 
mentioned sensors. The puncture depth selected is as 
shallow as possible in order to substantially avoid pain 
and scarring of the user. The settings preferably range 
between puncture depths of 0.5 and 2 mm. If, for exam- 
ple, the variable detected with a temperature sensor, po- 
sition sensor, inclination sensor, resistance sensor or 
conductivity sensor indicates a puncture site (for example 
finger, amn, eariobe), the puncture depth can be set so 
that it is adapted to the conditions at this withdrawal site 
and so that the desired volume of fluid is thus collected. 
This therefore permits automatic blood sampling ata plu- 
rality of sampling sites. 

[0035] The geometric shape of a press-on area of the 
system fbrv\flthdrawing body fluid can also be set. In this 
case, the geometric shape Is adapted to the conditions 
of the withdrawal site. The cross section of an opening 
In the press-on area of the system for withdrawing body 
fluid is preferably set, through which opening the punc- 
turing device can penetrate into the surface of the body 
part For example, in the case of a cone-shaped press- 
on area in which the puncturing device is guided through 



a circular opening onto the body surface, the diameter 
of the drcular opening varies. With a suitable choice of 
diameter, the cone-shaped press-on area fits snugly onto 
the body part, in particular the finger pad orforearm, dur- 
s ing withdrawal of the body fluid. The variations in the 
diameter of the opening can, for example, foUowthe prin- 
dpl4 of an iris diaphragm. A further possible setdng of 
the geometric shape of the press-on area involves ad- 
justing the distance between two parallel rods acfing as 
10 a support for the body part. 

[0036] A further possible reactton of the system for- 
withdrawlng body fluid Is the selection of one of at least 
two press-on areas if, from the at least one variable de- 
tected by the at least.one sensor, a conclusion is drawn 
IS regarding the withdrawal location. For example, the sys- 
tem can trigger an automatic displacement of the different 
press-on areas on a slide, by which means a selected 
press-on area adapted tp the vrithdrawal site is driven 
into a position in which the system for withdrawing body 
20 fluid is ready to use the selected press-on area. 

[0037] The selection of one of at least two puncturing 
devices contained in the system for withdrawing body 
fluid is also possible. Thus, it is possible to select and 
use the puncturing device ideally suited for the selected 
2S withdrawal site (for example finger, ann) and fbrthe state 
of the latter (for example temperature). 
[0038] A fiirther possible reaction of the system ac- 
cording to the invention for withdrawing body fluid is the 
setting of the duration of the withdrawal procedure, if the 
30 system is used not just for puncturing, but also for col- 
lecting blood, for example by pressing blood out of the 
body opening or collecting it via a cannula. The duration 
of the withdrawal procedure is the time during which the 
user is intended to leave the body part applied to the 
35 system, in particularj:6 a press-on area, so as to collect 
a sufficient volume of body fluid. The optimal duration for 
collecting the volume of body fluid ideal for analysis is, 
for example, dependent on the skin temperature, on the 
wthdrawal location, in particularthe thickness of the skin 
there, and on the puncture depth. 
[0039] Moreover, a text can be displayed on a display 
device of the systern on the basis of the at least one 
variable detected by the at least one sensor. This text 
can, for example, containawaming which wams the xiser 
45 against continuing with the withdrawal procedure if the 
conditions for withdrawal of body fluid are unfavourable 
or unsuitable, for example if the skin at the withdrawal 
site is too co|d, or if the body part does not lie unifomily 
or with sufficient pressure on the press-on area, or if the 
so system for withdrawing body fluid has an operating error. 
It is also conceivable to display a user menu, for example 
if, on the basis of the variable detected with a sensor, no 
clear conclusion can be drawn conceming the location 
or state of the wittidrawal site, so that the user is request- 
55 ed to input the required infonnation into the system. 
[0040] Moreover, on the basis of the detected variable, 
it is possible to display or to set evaluation parameters 
wrtiidi are used by a device for analyzing body fluid. Thus, 
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for example, the different compositibn of the body fluid 
withdrawn at different withdrawal sites (for example fin- 
ger pad orforeanm) can be taken into account in the anal- 
ysis. 

[0041] According to the present invention, the system 
for withdrawing body fluid comprises a compression unit 
forincreasing the internal pressure in the area of the with- 
drawal site when collecting the body fluid. This is, for 
example, a compression unit as is known from WO 
01/89383 A2. By using this compression unit, the so- 
called milldng movement for expressing blood from the 
puncture site can be imitated In a way which Is simple 
and convenient for the user. Not only do<^ the compres- 
sion unit deliver larger quantities of body fluid than is the 
case with other press-on devices of the prior art; the 
press-on and withdrawal procedure is also much more 
convenient for the patient. This is due, firstly, to the fact 
that the compression unit fits snugly on the body part, in 
particular a finger. In addition, however, there is also the 
fact that the compression unit allows sufficient quantities 
of body fluid to be collected even with very shallow punc- 
ture depths. Another very Important advantage of the In- 
vention is that, by using a compression unit with a press- 
on area made of defonnable material, ft is possible to 
withdraw body fluid reliably and conveniently from differ- 
ently shaped body parts. In particular, therefore, body 
fluid can be withdrawn easily and reliably from fingers of 
different sizes. In addition, by means of the deforinable 
material, ft is possible to compensate for shape differ- 
ences of the pressed-on body part (tip of thefingerversus 
side of the finger). In this way, capillary blood can be 
collected parUcularty advantageously finom the finger 
pad. In-addition, it is also possible to wfthdraw blood or 
interstitial fluid from other body parts, for example the 
arrti. The compression unit has the effect that the com- 
pression of the body part not only takes place in the di- 
rection of the primary contact pressure, but that the con- 
tact pressure is also at least partly converted In siuch a 
way ttiat a compression takes place with force compo- 
nents transverse to the primary contact pressure. The 
area of the body part at which fluid is to be wtthdrawn is . 
in this way laterally compressed. By means of the com- 
pression unit, the intemai pressure in ian area of the body 
partis increased. This area of increased intemai pressure 
is adjacent to the area on which the pressure acts, and 
it is sun-ounded by a press-on area. A puncturing device 
oan puncture the skin at the area of increased intemai 
pressure, and body fluid can be withdrawn from here. 
The compression untt includes a press-oh area riade of 
a defbrmable material. Such a material on the one hand 
makes the withdrawal procedure more convenient for the 
user, and on the other hand It also makes for easier ad- 
aptation to differently shaped or differently sized body 
parts. Examples of materials for the press-on area are 
deformable plastics such as elastomers, rubber and the 
like. However, other compression units are also conceiv- 
able wfhich, in the system according to the invention for 
vwthdrawing body fluid, increase the intemai pressure in 



the area of the withdrawal site when collecting the body 
fluid. 

[0042] In the system according to the invention for with- 
drawing body fluid, at least one sensor is preferably ar- 

s ranged in the press-on area of the system. The press-on 
area is in this case adjacent to the vtdthdrawal site or 
surrounds the latter, so that the variable detected with 
the sensor is detected as dose as possible to the with- 
drawal site, in order to permit as precise as possible a 

w conclusion conceming the location and state of the with- 
drawal sfte. 

[0043] The invention further relates to an integrated 
analysis system comprising a system according to the 
invention for wfthdrawing body fluid from a body part, and 

'5 a device for analyzing at least one property of the body 
fluid. It is advantageous for there to be a high degree of 
automation if the integrated analysis system is used both 
for puncturing the withdrawal site and also for collecting 
and analyzing the body fluid. The Integrated analysis sys- 

20 tem advantageously requires only a small number of ma- 
noeuvres on the part of the user. For example, the user 
only presses on the compression unft In the press-on 
area, and all the subsequent steps including output of 
the analysis result can proceed automatically. Devices 

25 for analyzing at least one property of the body fluid are 
known in the prior art. Examples of devices which are 
commercially available are the blood glucose analysis 
systeriis under^ the name Accurchek-Plus® and Accu- 
chek-Advantag^®from Roche Diagnostics Corpoiatioh, 

30 Indianapolis, USA. 

[0044] The system according to the invention for with- 
drawing body fluid is preferably used for withdrawing 
biobd or interstitial fluid, jpreferably from the finger pad 
or fl-om the forearm. The integrated analysis system ao- 

35 cording to the invention is preferably usedfor withdrawing 
blood or interstitial fluid and for analyzing the glucose 
content in the blood or in the interstitial fluid. 
[0045] Another subject of the present invention is a 
method for configuring a system for withdrawing body 

40 fluid, which system is used for wfthdrawing body fluid 
from a body part via a withdrawal site, said method com- 
prisirig the steps of 

A) measuring at least one variable dependent on the 
45 location and state of the Wrthdrawal sfte, and 

B) selecting a setting, which is dependent on the 
value ofihe rheasured variable and influences the 
withdrawal of body fluid. In the system for wfthdraw- 
ing bodyfluid. 

50 

[0046] By measuring the at least one variable depend- 
ent on the location and state of the withdrawal site, and 
by the resulting selection of the setting which influences 
the withdrawal of the body fluid, the system for withdraw- 
55 ing bodyfluid can be automatically and optimally adapted 
to the withdrawal conditions (for example skin tempera- 
ture, shapeof the body part, thickness of the skin, contact 
pressure of the body part) before the sWn is punctured. 
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[0047] In the method according to the invention, at 
least one of the following variables is preferably meas- 
ured: temperature, electrical resistance, electrical con- 
ductivity, electrical current strength, electrical voltage, 
position, inclination, pressure, acceleration^ and optical 
variables. 

[0048] In the method according to the invention, at 
least one of the following settings is preferably selected 
as a function of the value of the measured variable: 

blocking or releasing of a puncturing device, 
setting a puncture depth of a puncturing device se- 
lected for generating the opening in the body, 

- setting a geometric shape of a press-on area of the 
system for withdrawing body fluid, 

- setting the cross section of an opening in a press- 
on area of the system for wittidrawing body fluid, 
through which opening a puncturing device can pen- 
etrate into the surface of the body part, 

- selecting one of at leasttwo press-on areas included 
in the system for withdrawing body fluid, 

• selectingoneof atleasttwopuncturing devicescon- 
tained in the system for withdrawing body fluid, 

- setting the duration of the withdrawal procedure, 

- displaying text on a display device, and 

• displaying or setting evaluation parameters which 
are used by a system for analyzing body fluid. 

[0049] As regards the measured variables and the set- 
tings as a function of the value of the measured variable, 
the statements made above in relation to the system ac- 
cording to the invention for withdrawing body fluid like- 
wise apply to the method according to the invention. 
[0050] It is also conceivable for the value of the meas- 
ured variable to be stored on a storage medium using 
GPS and/or radio-clock infonnatlon. Thus, for example, 
a measured value can be stored together with position 
coordinates and clock time, so that this infonnatlon can 
be called up at a later time and can be used, for example, 
for statistical evaluation. 

[0051] Another subject of the present invention is a 
method for selecting a menu item from a menu for con- 
trolling a system for withdrawing body fluid from a body 
part, said method comprising the steps of 

i) measuring one of the variables of temperature, 
electrical resistance, electrical conductivity, electri- 
cal current strength, electrical voltage, position, in- 
clination, pressure, acceleration, or optical variables, 
and 

iO selecting the menu Item as a function of the value 
of the measured variable. 

[0052] In this way, the user, without pressing a key, is 
able to make a selection from the menu for controlling 
the system for withdrawing body fluid by means of a sen- 
sorily detectable influence of one of these variables. For 
measuring the evaluated variable, a sensor used in the 



measurement in step A) of the method according to the 
invention can likewise be used to configure a system for 
withdrawing body fluid. In the method according to the 
invention for selecting a menu item from a menu forcon- 

s trolling a system for withdrawing body fluid, the inclina- 
tion, position or acceleration, for example, can be meas- 
ured with the aid of an inclination sensor, position sensor 
or acceleration sensor. The user can selectthe inclination 
or position, and can accelerate the system for withdraw- 

w ing body fluid in a defined direction, in such a way that 
he gives the measured variable a defined value which in 
turn is assigned to a defined menu item in the menu. In 
this way, the user can quickly and conveniently make a 
selection from the menu. This makes it possible, for ex- 

is ample, to create Integrated analysis systems of high ef- 
ficiency. 

[0053] The present invention is explained in more de- 
tail below with reference to the drawing, in which 

20 Figure 1 is a diagrammatic representation of a press- 
on area in a system for withdrawing body fluid, with 
sensors contained therein. 

[0054] Figure 1 shows a cone-shaped press-on area 

25 1 with a circular opening 2 antinged at the centre. During 
withdrawal of the body fluid, the press-on area 1 is 
pressed onto the corresponding body part via a ring- 
shaped part 3 sun-ounding the opening 2 and an-anged 
on the top face of the cone-shaped press-on area 1 . A 

30 puncturing device (not shown) is guided through the 
opening 2 (perpendicular to the plane of the drawing) 
towards the body surface. In the preferred embodiment 
of the present invention iilusJrated in Fig. 1, the ring- 
shaped part 3 contains sensors 4 which lie on the body 

3S surface during the withdrawal procedure and concentri- 
cally surround the withdrawal site. These are sensors for 
detecting at least one variable dependent on the location 
and state of the withdrawal site, and can be used in the 
system according to the invention for withdrawing body 

^ fluid, or for measurement in the method according to the 
invention for configuring such a system. For example, 
the sensors4 are electrodes which canbe used for meas- 
uring the temperature, the electrical resistance, the elec- 
trical conductivity, the electrical current strength or the 

4S electrical.voltage. The sensors are connected to electri- 
cal leads, glass fibres or similar 5. These are anxinged 
In a spiral formation in the cone-shaped press-on area 1 
so that they can effectively take up the pressure- loads 
repeatedly arising during the withdrawal procedure. To 

so produce sudi a press-on area 1 with sensors 4, the sen- 
sors 4 can, for example, be fitted in a moulding tool and 
encapsulated by an Inflowing plastic. On the surfaces via 
which -the sensors are fitted in the moulding tool, they 
remain free of plastic and are consequently fireely acces- 

ss sible to the user on the top face of the ring-shaped part 
3 of the press-on area 1 . The prefen«d material of the 
sensors is dependent on the application. PT 100, for ex- 
ample, can be used for measuring the temperature. 
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[0055] The present invention further comprises a com- 
pression unit for increasing the Intemal pressure in the 
area of the withdrawal site when collecting body fluid and 
configured to express the body fluid in the opening cre- 
ated by the puncturing device on the body surface. s 



Claims 

1. System for withdrawing body fluid from a body part w 
via a withdrawal site located on the surface of the 
body part, 

- with at least one sensor (4) for detecting at 
least one variable dependent on the location or is 
state of the vnthdrawal site, and 

- with an evaluation unit for evaluating the at 
least one variable detected by the at least one 
sensor (4) and for triggering a reaction, depend- 
ent on the value of the detfected variable, in the 20 
system for withdrawing body fluid, said reaction 
serving to prepare the system for the withdrawal 

of body fluid, and 

- with at least one puncturing device for creating 

an opening in the body at the withdrawal site, 25 

characterized by compression unit for increasing 
the intemal pressure inthe area of the withdrawal site 
when collecting the body fluid, configured to express 
body fluid out of the opening .■■■[:...:■: 30-. 

2. System according to Claim 1 , characterized In that 

- the sensor (4) comprises at least one of the 
following sensors: a pressure, senson a prox- 35 
imity senson a resistance sensor, a conductivity 

sensor, 

- wherein the reaction comprises a blocking or 
releasing of the puncturingdevicewhenthevar- 
iable detected by the pressure sensor, theprox- ^ 
imity sensor, the resistance sensor or the con- 
ductivity sensor indicates that the withdrawal 
site of the body part is pressed with sufficient or 
insufficient pressure onto the compression unit 

45 

3. System according to Claim 1, characterized in that 
the sensor (4) is a sensor for detecting at least one 

■ of the variables of temperature, electrical resistance, 
electrical conductivity, electrical cunent strength, 
electrical voltage, position, inclinafion, pressure, ac- so 
celeration, and optical variables. 

4. System according to Claim 1 , characterized In that 
the sensor (4) is a temperature sensor for detecting 

the sicin temperature on the surface of the body part 55 
at the withdrawal site. 

5. System according to Claim 1 , characterized In that 



the sensor (4) is a sensor for detecting the electrical 
resistance or the electrical conductivity of sidn on the 
surface of the body part at the withdrawal site. 

6. System according to Claim 1 , characterized In that 
the sensor (4) is a position or inclination sensor for 
detecting the position or inclination of the system up- 
on contact with the withdrawal site. 

7. System according to Claim 1 , characterized in that 

the sensor (4) is a pressure sensor for detecting the 
pressure with which a press-on area of the system 
is applied to the surface of the body part at the with- 
drawal site. 

8. System according to Claim 1 or 7 characterized in 
that the sensor (4) is an inductive, optical or capac- 
Kive proximity sensor for detecting the distance of 
the withdrawal site, located on the surface of the 
body part, from a press-on area of the system. 

9. System according to one of Claims 1 to 8, charac- 
terized by an evaluation unit for evaluating the at 
least one variable detected by the at least one senor 
(4) and for triggering at least one of the following 
reactions dependent on the value of the at least one 
detected variable 

^ blocking or releasing of the at least one punc- 
turing device, 

- setting the puncture depth of the puncturing 
device selected for creating the opening in the 
body, 

- setting the geometric shape of a press-on area 
of the system for wittidrawing body fluid, 

^ setting the cross section of an opening in a 
press-on area of the system for withdrawing 
body fluid, through which opening the punctur- 
ing device can penetrate into the surface of the 
body part, 

- selecting one of at least two press-on areas 
included in the system for withdrawing body flu- 
id, 

-selecting one ofatleasttwo puncturing devices 
contained in the system for withdrawing txxly 
fluid. 

- setting the duration of the withdrawal proce- 
dure, 

- displaying text on a display device, and 

- displaying or setfing evaluation parameters 
which are used by a device for analyzing the 
body fluid. 

10. System according to one of Claims 1 to 9, charac- 
terized in that the at least onesensor (4) is arranged 
in a press-on are (1 ) of the system for withdrawing 
body fluid. 
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11. Integrated analysis system comprising a system for 
withdrawing body fluid from a body part according 
to one of Claims 1 to 10, and a device for analyzing 
at least one property of the body fluid. 

12. Method for configuring a system for withdrawing 
body fluid, which system is usable for withdrawing 
body fluid from a body part via a withdrawal site, said 
method comprising the steps of 

A) measuring at least one variable dependent 
on the location and state of the withdrawal site, 

B) selecting a setting, which is dependent on the 
value of the measured variable and Influences 
the withdrawal of body fluid, in the system for 
withdrawing body fluid, 

characterized in that the system comprises a com- 
pression unit for increasing the internal pressure in 
the area of the withdrawal site when collecting the 
body fluid, in such a way that body fluid is expressed 
out of the opening. 

13. Method according to Claim 12, characterized In 
that 

- the at least one variable is detected by using 
a sensor (4), wherein the sensor (4) comprises 
at least one of the following sensors: a pressure 
sensor, a proximity sensor, a resistance sensor; 
a conductivity sensor, 

- wherein the setting comprises a blocking or 
releasing of the puncturing device wrfien the var- 
iable detected by the pressure sensor, the prox- 
imity sensor, the resistance sensor or the con- 
ductivity sensor indicates that the withdrawal 
site of the body part is pressed with sufRcient or 
insufficient pressure onto the compression unit. 

14. Method according to Claim 12, characterized in 
that at least one of the following variables is Meas- 
ured: temperature, electrical resistance, electrical 
conductivity, electrical current strength, electrical 
voltage, position, inclination, pressure, acceleration, 
and optical variables. 

15. Method according to one of Claim 13 and 14, char- 
acterized In that at least one of the following set- 
tings is selected as a function of the value of the 
measured variable 



body fluid, through which opening a puncturing 
device can penetrate into the suriace of the body 
part. 

- selecting one of at least two press-on areas 
s included in the system for withdrawing body flu- 
id. 

-selecting one of at least two puncturing devices 
contained in the system for withdrawing body 
fluid. 

10 - setting the duration of the withdrawal proce- 

dure, 

- displaying text on a display device, and 

- displaying or setting evaluation parameters 
which are used by a system for analyzing body 

15 fluid. 

16. Method according to one of Claims 12 to 15, char- 
acterized In that the value of the measured variable 
is stored on a storage medium using GPS or radio- 
20 clocl< infomiation. 



Patentanspruche 

25 1 . System zar Entnahme von KSrperflQsslgkeit von ei- 
nem Kdrperteil Qber eine Entnahmestelle, die auf der 
Oberflache des K6rperteils angeordnet ist, 

- mit mindestens einem Sensor (4) zum Detel<- 
30 tieren mindestens einer Variableni die von dem 

Ort Oder dem Zustand der Entnahmestelle ab- 
hSngt, und 

- mit einer Auswerteeinheit zum Auswerten der 
mindestens einen Variablen, die von dem min- 

35 destens einen Sensor (4) detektiert wurde und 

zum Auslosen einer Reaktion in dem System 
zur Entnahme von KorperflQssigkeit, die von 
dem Wert der detektierten Variablen abhangt, 
wobei die Reaktion dazu dient, das System fOr 

40 die Entnahme von KSiperflOssigkeit vorzuberei- 

ten, und 

- mit mindestens einer Einstlchvonichtung zum 
Erzeugen einer Offtiung in dem Kfirper an der 
Entnahmestelle, 

45 

geltennzelchnet durch eine Kompressionseinheit 
zum Ertiohen des inneren Drucks in der Umgebung 
der Entnahmestelle beim Sammein von KorpertiQs- 
sigkeit, welche eingerichtet ist, um KorperflOssigkeit 
50 aus der Offhung herauszudrQcken. 



- blocking or releasing of a puncturing device, 

- setting a puncture depth of a puncturing device 
selected for creating the opening in the body, 

- setting a geometric shape of a press-on area 55 
of the system for withdrawing body fluid, 

- setting the cross section of an opening in a 
press-on area of the system for vrithdrawing 



2. System gemSQ Anspruch 1, dadurch gekenn- 
zeichnet, dass 

- der Sensor (4) mindestens einen derfolgenden 
Sensoren umfasst: einen Drucksensor; einen 
Nahesenson einen Widerstandssenson einen 
LeitBhigkeitssensor; 
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- wobei die Reaktion ein Bloclderen oder Frei- 
geben der Einstichvorrichtung umfasst, wenn 
die durch den Drucksensor, den Nahesensor, 
den Widerstandssensor, oder den Leitfahig- 
iceitssensor detektierte Variable anzeigt, dass s 
die Entnalimestelle des Korperteiis mit genu- 
gendem oder ungenugendem Druck auf die 
Kompresslonseinlieit aufgedrOckt ist. 

System gemSB Anspruch 1, dadurch gekenn- io 
zelchnet, dass der Sensor (4) ein Sensor zum De- 
tektieren mindestens einer der Variabien Tempera- 
tur, elektrischer Wlderstand, elektrisclie Leitmiiig- 
keit, elektrischeStromstdrke, elektrischeSpannung, 
Position, Neigung, Druck, Beschleunigung urid op- is 
. tischer Variabien ist. 

System gemSfi Anspmcti 1, dadureh gekenn- 
zelchnet, dass der Sensor (4) ein Temperatursen- 
sor zum Detektieren der Hauttemperatur auf der 20 
Oberfiache des KSrperteiis an der Entnahmestelie 
ist. 

System gem§B Anspruch 1, dadurch gekenn- 
zeichnet, dass der Sensor (4) ein Sensor zum De- 2s 
tektieren des eiektrischen Widerstands oder der 
elektrischen Leitfahigkeit der Haut auf der OberflS- 
Che des Kdrperteiis an der Entnahmestelie ist. 

System gem3B Arisjsruch 1, dadurch gekenii- 3d 
zelchnet, dass der Sensor (4) ein Positidrissensor 
Oder ein Neigungssensor zum Detektieren der Po- 
sition Oder Neigung des Systems nach Kontakt mit 
der Entnahmestelie Ist. 

35 

System getT<&& Anspruch 1, dadurch gekenn- 
zelchntet, dass der Sensor (4) ein Dnicksensor zum 
Detektieren des Drucks 1st, mittels dessen eine Auf- 
drOckfiache des Systems auf die OberflSche des 
Kdrperteiis an der Entnahmestelie iappliziert wird. « 

System gem§B Anspruch 1 oder 7, dadurch ge- 
kennzelchnet, dass der Sensor (4) ein induktiver 
Sensor, ein optischer Sensor oder«in kapazitiver 
Nahesensor zum Detektieren des Abstands von der 45 
Entnahmestelie, angeordnetaufderOberfiache des 
KSrperteiis, von einer AufdrQckflSche des Systems 
ist 

System gemSB einem der Anspriiche 1 bis 8, ge- so 
kennzeichhet durch eine Auswerteeinheit zum 
Auswerten der mindestens einen Variabien, die von 
dem mindestens einen Sensor (4) detektiert wurde 
und zum Auslosen mindestens einer der folgenden 
Reaktionen.lnAbhSngigkeltvondemWertdermin- ss 
destens einen detektierten Variabien 

- Blockieren oder Freigeben der mindestens ei- 



nen Einstichvorriditung, 

- Einsteilen der Einstichtiefe der Einstichvorrich- 
tung, die zum Erzeugen der Offnung in dem KSr- 
per ausgewahit wurde, 

- Einsteilen der geometrischen Gestait einer 
Aufdrilckflache des Systems zur Entnahme von 
Kofperflussigkeit. 

- Einsteilen des Querschnitts einer Offhung in 
der AufdrOckfiache des Systems zur Entnahme 
von KdrperflQssigkeit, wobei durch diese Off- 
nung die Einstichvorrichtung in die Oberfiache 
des Koiperteiis eindringen kann, 

- Auswahien einer von mindestens zwei Auf- 
drOckflachen, welche Bestandteil des Systems 
zur Entnahme von KorperflQssigkeit sind, 

- Auswahien einer von mindestens zwei Eln- 
stichvorrichtungen, welche in dem System zur 
Entnahme von KdrperflQssigkeit enthaiten sind, 

- Einsteilen der Dauer der Entnahmeprozedur, 

- Anzeigen von Text auf einer Anzeigevonich- 
tung, und 

-Anzeigen oder Einsteilen von Auswertungspa- 
rametem, welche von einer Vonichtung zum 
Analysieren der KorperflQssigkeit genutzt war- 
den. 

10. System gem§S einem der Ansprilche 1 bis 9, da- 
durch gekennzeichnet, dass der mindestens eine 
Sensoir (4) in einer AufdrOckfiaGhe (:1) des Systems 
zur Entnahme von Kdrperfidssigkeit angeordnet ist. 

11. Integriertes Analysesystem, umfassend ein System 
zur Entnahme von KerperflOssigkeitvon einem Kor- 
perteil gemafi einem der Ansprache 1 bis 10, und 
eine Vom'chtung zum Analysieren mindestens einer 
Elgenschaft der KarperflQsagkelt. 

12. Verfahren zum Konflgurieren eines Systems zur Ent- 
nahme von KdrperflOsdgkeit, wobei das System ein- 
setzbar 1st zum Entheihmen von KdrperflQssigkeit 
aus einem Karperteil aber eine Entnahmestelie, wo- 
bei das Verfahreh die fdgenden Schritte umfasst: 

A) Mesden mindestens einer Variabien, welche 
von dem Ort und dem Zustand der Entnahme- 
stelie abhSngt, 

B) Auswahien einer Einstellung in dem System 
zurEntnahme von KfirperflQssigkeit, welche ab- 
htngig 1st von dem Wert, der gemessenen Va- 
riabien und welche die Entnahme von Kdrper- 
flQssigkeit beeinflusst, 

dadurch gekennzeichnet, dass das System eine 
Kompressionseinheit zum Erhdhen des inneren 
- Drucks in der Umgebung der Entnahmestelie t>eim 
Sammein von KorperflQssigkeit umfasst, derart, 
dass KdrperflQssigkeit aus der Offhung herausge- 
drOcktwird. 
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13. Verfahren gemaS Anspruch 12, dadurch gekenn- 
zeichnet, dass 

- die mindestens eine Variable detektiert wird 
unter Verwendung eines Sensors (4), wobei der s 
Sensor (4) mindestens einen der voriiegenden 
Sensoren umfasst: einen Drucksensor; einen 
NShesenson einen Widerstandssensor; einen 
LeitfShigkeitssensor, 

-wobej die Einstellung ein Bloclderen oderFrei- » 
geben der Elnstk^vorrichtung umfosst, wenn 
die Variable, die vondem Drucksensor, dem NS- 
hesensor, dem Widerstandssensor oder dem 
Leitfahigkeitssensor detektiert vwjrde, anzeigt, 
dass die . Entnahmestelle des Korperteils mit is 
ausreichendem oder nicht ausreichendem 
Druck auf die Kompressionseinheit aufgedruckt 
wird. 

14. Verfahren gemaK Anspmch 12, dadurch gekenn- 20 
zelchnet, dass mindestens eine derfblgenden Va- 
riabien gemessen wird: Temperatur, elektrisdier Wi- 
derstand, elektrische Leitfahlgkelt, elektrische 
Stromst§ri(e, elektrische Spannung, Position, Nei- 
gung, Druck, Beschleunigung und optische Varia- 2s 
blen. 

15. Veriahren gem§& einem der AnsprOche 13 und 14, 
dadurch gekennzeichnet, dass mindestens eine 
der folgenden EInstellungen ausgewihit wird als el- so 
ne Funktion des Werts der gemessenen Variablen: 

- Blockieren oder Frelgeben elrier Einstichvor- 

richtung, 

-EinstelleneinerEinstichtiefeeinerEinstichvor- 35 
richtung, die zum Erzeugen der Offriung In dem 
Korper ausgewShlt wurde, 

- Einstellen einer geometrischen Gestalt einer 
AufdrOckfiache des Systems zur Entnahme von 
KarperfiQssigkeit, , .40 

- Einstellen des Querschnitts einer Offhung In 
einer AufdrQckfiache des Systems zur Entnah- 
me von KerperflQssigkeit, wobet durch die Off- 
nung eine Einstichvorrichtung in die OberflSche 
des Korperteils eindringen kann, « 

- Auswahlen einer von mindestens zwei Auf- 
drOckflachen, welche in dem System zur Ent- 
nahme von KSrperfiQssigkeit enthalten sind, 

- Auswahlen einer von mindestens zwei Ein- 
stichvorrichtungen, welche in dem System zur ^ 
Entnahme yon K6rperflQssigkeit errthalten sind, 

- Einstellen der Dauer der Eotnahmeprozedur, 

- Anzeigen von Text auf einer Anzeigevomch- 
tung, und 

- Anzeigen oder Einstellen von Auswertungspa- 55 
rametem, welche von einem System zum Ana- 
lysieren von KdrperflQssigkeit eingesetzt wer- 
den. 



16. Veriahren gemafi einem der AnsprQche 12 bis 15, 
dadurch gekennzeichnet, dass der Wert der ge- 
messenen Variablen gespeichert wird in einem Spei- 
chermedium unter Verwendung von GPS-lnformati- 
on Oder Funkuhr-lnformatlon. 



Revendications 

1. Systemepourpreleverunfluidecorporeld'unepartie 
du corps par rintermediaire d'un site de preievement 
situe sur la suriace de la partie du corps, 

- avec au moins un capteur (4) pour detecter au 
moins una variable dependant de I'emplace- 
ment ou de I'etat du site de preievement, et 

- avec une unite d'evaluation pour evaluer I'au 
moins une variable detectee par I'au moins un 
capteur (4) et pour declencher une reaction, de- 
pendant de la valeur de la variable detectee, 
dansiesystdmepourpreleverdufluidecorporel, 
ladite rfeacHon servant ii preparer le systSme 
pour le preldvement de fluide corporel, et 

- avec au moins un dispositif de ponction pour 
CF§er une ouverture dans le corps au niveau du 
site de preievement, 

caracterise parune unite de compression pouraug- 
menter la pression interne dans la zone du site de 
preievement lors de la collecte du fluide corporel, 
configuree pour exprimer le fluide corporel vers I'ex- 
terieur de I'ouverture. 

2. Systeme selon la revendication 1, caracterise en 
ce que 

- le capteur (4) comprend au moins I'un des cap- 
teurs sulvarits : un capteur de pression ; un cap- 
teur de proximite ; un capteur de resistance ; un 
capteur de conductivite, 

- dans jequel la nsaction comprend un blocage 
ou une liberation du dispositif de ponction lors- 
que laivariable detectee par le capteur de pres- 
sion, le capteur de proximite, le capteur de re- 
sistance ou le capteur de conductivite indique 
que le site de preievement de la partie du corps 
est presse avec une pression suffisante ou in- 
suffisante sur I'unite de compression. 

3. Systeme seion la revendication 1, caracterise en 
ce que le capteur (4) est un capteur pour detecter 
au moins I'une des variables de temperature, de re- 
slstence eiectrique, de conductivite eiectrique, d'in- 
tensite de couranteiectrique, de tension eiectrique, 
de position, d'indinaison, de pression, d'acceiera- 
tion, et de variables optiques. 

4. Systeme selon la revendication 1, caracterise en 
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ce que le capteur (4) est un capteur de temperature 
pour detecter la temperature de la peau sur la sur- 
face de la partie du corps au niveau du site de pre- 
levement. 

5. Systeme selon la revendication 1, caracterise en 
ce que le capteur (4) est un capteur pour detecter 
la resistance eiectrique ou la conductivite ilectrique 
de la peau sur la surface de la partie du corps au 
niveau du site de prelevement. 

6. SystSme selon la revendication 1, caracterise en 
ce que le capteur (4) est un capteur de position ou 
d'indinaison pour detecter la position ou I'lndinaison 
du systems au moment du contact avec le site de 
preievement. 

7. Systeme selon la revendication 1, caracterise en 
ce que le capteur (4) est un capteurde pression 
pour detecter la pression avec laquelle une zone de 
pressage du systeme estappliquee S la surfece de 
la partie du corps au niveau dii site de prelevement. 

8. Systeme selon la revendication 1 ou 2, caracterise 
en ce que le capteur (4) est un capteur de proximite 
inductif, optique ou capacitif pour detecter la distan- 
ce du site de prelevement, situe sur la surface de la 
partie du corps, par rapport § une zone de pressage 
du systems. 

d. systeme selon f une des revendications 1 a 8, ca- 
racterise par une unite d'evaluation pour evaluer 
I'au molns une variable detectee par I'au moins un 
capteur (4) et pour dedencher au molns I'une des 
reactions sulvantes dependant de la valeiir de I'au 
moins une variable detectee 

• blocage ou liberation de I'au moins un dispositif 
de ponction, 

- fixation de ia profondeur de pondion du dispo- 
sitif de ponction choisie pour creer I'ouvetture 
dans le cofi3s, 

- fixation de la'forme geometiique d'une zone 
dis pressage du systeme pour preiever du fiuide 
corporel, 

- fixatioii de la section transversale d'une ouver- 
ture dans une zone de pressage du systeme 
pour preieverdu:fluldecorporel,&travers laquel- 
le ouveiture le dispositif de pondion peut pene- 
trei- dans la siirfeoe de la partie du corps, 

- choix de I'une d'au moins deux zones de pres- 
sageinduses dans le systeme,pour prelever du 
fluide corporel, 

- choix de I'uh d'au moins deux dispositifs de 
ponction contenus dans le systeme pour prele- 
ver du fluide corporel, 

- fixation de la duree de la procedure de prele- 
vement, 



- afBchage de texte sur un dispositif d'affichage, 
et 

- afflchage ou fixation de parametres d'evalua- 
tion qui sont utilises par un dispositif pour ana- 

5 lyser le fluide corporel. 

10. Systeme selon I'une des revendications 1 a 9, ca- 
racterise en ce que I'au moins un capteur (4) est 
agence dans une zone de pressage (1) du systeme 

10 pour prelever du fluide corporel. 

1 1 . Systeme d'analyse integre comprenant un systeme 
pour prelever du fluide corporel d'une partie du corps 
selon I'une des revendications 1 ii 1 0, et un dispositif 

IS pour analyser au moins une propriete du fluide cor- 
porel. 

12. Precede pour configurer un systeme pour prelever 
du fluide corporel, lequel systeme est utilisable pour 

20 prelever du fluide corporel d'une partie du corps par 
I'intermediaire d'un site de prelevement, ledit prece- 
de comprenant las etapes de 

A) mesurer au moins une variable dependant 
25 de I'emplacement et de I'etat du site de prele- 
vement, 

B) choi^r un reglage, qui depend de la vaieur 
de la variable mesuree et influence le preleve- 
ment duifluide (xirpprel, darisle systerne pour 

30 prelever du fluide corporel, 

caracterise en ce que le systeme comprend une 
unite de compression pour augmenter la pression 
interne dans la zone du site de prelevement lors de 
35 la collecte dU fluide corporel, de telle maniere que le 
fiuidecdrporelestexprlmeversl'exterieurdel'ouver- 
ture. 

13. Precede selon la revendication 12, caracterise en 
40 ce que 

- I'au moins une variable estdetectee en utilisant 
un capteur (4), dans lequel le capteur (4) com- 
prend au moins I'un des capteurs sulvants : un 

45 capteur de pression ; un capteurde proximite ; 

un capteur de resistance ; un capteur de con- 
ductivite, 

- dans lequel le reglage comprend un blocage 
ou une lifcieration du dispositif de ponction lors- 

SO que la variable detectee par le capteur de pres- 

sion, le capteur de proximite, le capteur de re- 
sistance ou le capteur de conductivite indique 
que le site de prelevement de la partie du corps 
est presse avec une pression sufRsante ou in- 

55 sufRsante sur I'unite de compression. 

14. Procede selon |a revendication 12, caracterise en 
ce qu'au moins I'une des variables sulvantes est 
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mesuree : temperature, resistance electrique, con- 
ductivite electrique, intensite de courant electrique, 
tension electrique, position, inclinaison, pression, 
acceleration, et variables optiques. 

5 

15. Precede selon I'une des revendications 13 et 14, ca- 
racterise en ce qu'au moins I'un des rSglages sui- 
vants est choisi en fonctlon de la valeur de la variable 
mesuree 

10 

- blocage ou libieration d'un dispositif de pono- 
tion, 

- fixation d'une profondeur de ponction d'un dis- 
positif de ponction cfioisie pourcreerl'ouveiture 

dans le corps, IS 

- fixation d'une forme geometrique d'une zone 
de pressage du systeme pourpreleverdufluide 

corporal, 

- fixation de la section transversale d'une ouver- 
ture dans une zone de pressage du systeme 20 
pourpreleverdu fiuide corporel, atravers laquel- 

le ouverture un dispositif de ponction peut p^ 
netrer dans la surface de la partie du corps, 

- clioix de I'une d'au moins deux zones de pres- 
sage incluses dans le systeme pour prelever du 2S 
fluide corporel, 

- ciioix de I'un d'au moins deux dispositifs de 
ponction contenus dans le systeme pour prele- 
ver du fluide corporel, 

- fixation de la duree de la procedure de pr§le- 30 
vement, 

- affichage de texte sur un dispositif d'affichage, 
et 

- affichage ou fixation de paramdtres d'evalua- 
tion qui sont utilises par un systeme pour ana- 35 
lyser le fluide corporel. 

16. Precede selon I'une des revendications 12 a 15, ca- 
racterise en ce que la valeur de la variable mesuree 
est stockee sur un support de stockage utilisant des 
infonnations GPS ou d'une horioge radio. 
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